DNA binding dynamics and energetics of cobalt, nickel, and copper metallopeptides.
We present molecular dynamics (MD) and Quantum Theory of Atoms in Molecules (QTAIM) analysis of the DNA binding properties of three metallopeptides to the Drew-Dickerson dodecamer DNA: Co(II) -Gly(1) -Gly(2) -His, Ni(II) -Gly(1) -Gly(2) -His and Cu(II) -Gly(1) -Gly(2) -His. Fairly extensive MD simulations were run on each system until a stable binding mode for each ligand was sampled. Clustering analysis was used in an attempt to find representative structures for the most populated clusters sampled during the MD, and a QTAIM analysis was performed. Additionally, MM-PBSA analysis was performed to obtain approximate binding energies for each complex. The results suggest that stable DNA-metallopeptide complexes are formed with each of the three ligands, and that the most stable interaction is with Co(GGH), then Ni(GGH), and finally Cu(GGH). Bond Critical Points (BCP) information between the minor groove of the DNA and the metallopeptides shows an increase in electronic density between Gly(1) , the His residues, and the oxygen atoms of the thymine nucleotide. Overall, we present a detailed theoretical study of the specific interactions involved and the binding properties of each complex formed.